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(54) MAGNETO RESISTIVE EFFECT HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve film characteristics 
such as soft magnetism and interlayer coupled magnetic 
field, etc., of a giant magnetoresistive effect film even on a 
magnetic shield layer consisting of a crystal soft magnetic 
film with large surface ruggedness, by making the central 
period of the surface ruggedness of the substrate surface 
of the giant magnetoresistive effect film having a sandwich 
film of a three layer structure within a specified range. 
SOLUTION: The giant magnetoresistive effect film (GMR 
film) is formed on a lower side magnetic shield layer 13 
through a lower side magnetic gap film 14. Then, the surface 
of the lower side magnetic gap film 14 becomes the 
substrate of the giant magneto resistive effect film 15, and 
even when the ruggedness of this surface is large, by 
properly controlling a film forming condition, etc., and making 
the central period L of the surface rugedness L>70nm, an 
effect of individual ruggedness for the giant 
magnetoresistive effect film 15 is reduced. The substrate 
surface of the giant magnetoresistive effect film 15 is 
preferred that the Rmax of the surface ruggedness is 5nm<Rmax<50nm. 
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3fcLT0£ 2.0/xi (ONi 80 Pe„tSAtt«eettll» 
ffMUc. £<OT«8t«^-^H«13±fc:. «3 100 
mCOA 1 2 03R*»4>**T«««^ vTWt 1 4 Zit 

IX. Zt'y^)\s7GMRmi 5*»«Lfc. XfyA" 

[00423 ^coSSSgMl N i 80 F e 20 JH£"? 



y*hn>x^ y?mz'fmitz. 4mttDc^t y ^ 

m&.wM <o-s*fr-cifiii*ff-»fc. tan. ivy 
-zm^itxhmMZ*iz<?z>zttfx-z&. Ar 

E(20.80Pai; tfc. 

[ 0 0 4 3 ] 4fc. *fWBi:<0Jt«M7 t IT - N i so 
F e 2 ,1R£ v/* b D >xn - y ? ffiTJfiJRt 6HW> A r 
E £ 1 . 33Pa 1 1 h mU W\miZ I X . X t > A>7G M 
RBI 5 4T*HLfc. 



(7) 



WW 1 0-1 98923 



[0044] Zc?>£Hz. N i 80 Fe 2 oB^J*R&tt* 

«HOBflia«M*MfllLfc. HMfll 9fcJ:tfJt 
»|7Cij^t, Ni 80 Fe 20 R^)X|R|IIffr*tT->fcfc 

ntht (iii)ffl<oai^ElSft-^***0, 

[ 0 0 4 5 ] ifcfc, ±taL£*eyA^7*GMR$U 5 
*>tt&l*lP«S»fc, C o P t &£*>&&*«KttS0t 1 

17*#«U:. iOifcAl, 0 3 Ka>6$ri±MK 
^7711 9fcJ&jfcU $4>fc*<0_kfcJ53 3.0/i 
in C7)N i 80 Fe 20 R*»4>=Sr*JJra«5'-;H t Ji2O* 

BfiLLX. y-^FSLGMR'^y F2 1 Srf^gLit. Jt 

[0046] ±aLfciutw 1 9fc xx/immuz a 

^-/L-FKGMRa,.;, H2 lWSjaXlItiSVvt. TfflJ 
Hffltf-v -y^ffill 4 £»)SLfcl&£t\ **>«!lfl* 
AFM-C-eft-fflSieLJt. *LT. HJtWl fcPlfilt 

**>I8*, SQfcMl 9t1i4"t»ffl»BL=75ni. 
R Bal =5.5nm, JtR«7-?U+'t^()lL-50ni , R.„ 
=6.5nn-e*>o^. .1 <?)<}: 3 C N i M F e 20 Il:oi>t 

'MfflWU «rW«|-f4ii:3& t T*ft. 
[0 04 7] JJcfc, ±atfc«ltMl9*Jj:lflt«M7 

{CiSv—^FSGMRA.^ h'2 1 tCfeV»"C. Xtf^s* 

H in » 7y-jf<oHW**)«aa)H ch *jj:r;MR»ft* 

. mmm 1 9 -can . 50 e t v$m zntz. tiz. 

yV-mcommmcOOmjlHcbh 2.50e 0.3Oe 



[0048] 0, 2 1 

JJ2IOS0ll9fc*JVVt. N i 80 Fe 10 IJ:Sit?ilS 

ffiW&t:. R„ a , =9.5nm, Dflflffl««)iK»II»!L»175h« 
(^S6M2 0 ) . feitfR.., =8.5nm, [HCiJ§»l?>4"l> 
JlWL=480nm (HtS0J2 1 ) btimtt* **tWII 
*«1 9fcRaH=UTGMR^'y Ffcft*U:. R Ba , 
J: 4"fcffl W L (iHJtM 1 k H ttl;: LT «*>fc t *rc 

2fe I.. ClfltGMR^>yH<?)7l>— SktVMtWSS 
»6«#H in . 7'J-ilcoailtt<7)«IS^H ch «J;t>'M 

0H2OT«H in =9.5Oe . H ch =0.2Oe N 
(iH in =9.0Oe „ H ch =0.2Oe Tfcofc. ifc, MR^ 
flSPtoir^ttt, 3Ofcfl2 0Tmai:38l*Wl 9 J: 9 
ittfcl/Ovfc. i«J:5fcNi 8 oFe I ,Hi«»5/-A' 

klZk-iX. GMRA.- y F£0!ES5rr6]±$-a-S<Ii:* { t' 

[0049] KE»M2 2-36. tt«0!8~12 
G M RttO«Mte**i-Wi* 2 l:*«itSW 
Ji. {frttilOiWl 9-2 ltJj:t;ifcttW7tHlllfc 

tTGMRA^FfcfHRU:. ztiuzi^x. mm 

fc. GMRa.7 F07 'J -Jit fcT>'JltODJliatg-&fflt* 

H iB . y U -ffoBtttoftaft H ch »J:t^MR3MW 
£3M0ili:BttfcLT**>fc. *h.6«>e*£*2fc: 
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Ni80Fe20Bf 




SflL 


Kmnx 


Bin 


7H 

OHch 


MR 

m 




ArSCPa) 




(ma) 


(m> 


(0e) 


COe) 




mm 


0. 80 


Ta(5M»)/N180Fe20(7nm)/Cu(3niii) 


75 


5.5 


1L6 


0.3 


3.3 




0.40 


/Mx80Fe20(7nni)/Fe50Mn50(10niii) 


175 


9.5 


9.5 


0.2 


as 


mmi 


a 13 




480 


8.5 


9.0 


0.2 


3.4 


mn 7 


1. 33 




50 


6.5 


22.0 


2.5 


2.9 


mm 


a 80 


TaC5nm)/Ni80Fe20(7nn0/Cd(lno) 


85 


6.5 


7.5 


0.5 


5.6 




0.40 


/Cu(3mn)/Cb(3nni)/Pe50Mn50a0nnO 


190 


9.0 


10.0 


0.5 


fi.2 




0.13 




390 


M 


9.0 


0.4 


5.6 


Jtttffl8 


L33 




55 


7.3 


24.0 


2.5 


5.6 


mm 


a 80 


TaC5nn)/Ni80Fe20(fiim)/CD90FelO(3n3iO 


80 


8.0 


7.5 


0.7 


6.1 




0.40 


/CuC3nn)/Co90Fel0(2nm)/Fe50Hn50(15iiin) 


220 


10.5 


6.0 


0.5 


7.3 


mm 


0.13 




410 


7.0 


11.0 


0.9 


6.3 


iW&i 9 


1. 33 




50 


7.8 


17.5 


2.8 


6.0 


mam 


a 80 


Ta(5iiD)/Ni80Fe20(6nni)/Oo90Fel0(3nm) 


90 


6.3 


8.5 


0.5 


6.4 


mm 


a 40 


/Cu(3nD)yOoC2niBL)/Ir25to75 (6nm) 


210 


10.0 


9.0 


0.6 


6.8 


m&m 


0.13 




400 


6.8 


5.8 


0.4 


6.9 


mmo 


L33 




45 


6.0 


17.0 


2.6 


6.0 


mmi 


0.80 


C6872r5. 5M>7. 5(10na)/Ni80Fe20(aifli) 


85 


8.5 


16.0 


0.2 


7.3 


mm2 


0.40 


/CD90Fel0(3nn0/CU(3nDi)/Co90Fel0(2ni) 


205 


12.0 


3.0 


0.3 


8.0 




0. 13 


/Ir25Mn75(6na> 


430 


7.4 


1.5 


0.3 


7.5 




1.33 




40 


8.2 


4.0 


3.5 


7.0 


mnu 


0.80 


Co87Zr5. 5Nb7,5(10m0/Ki80Fe20(2nni) 


75 


5.7 


1.6 


0.2 


6.6 


SSS0S35 


0.40 


/C690FelOGmO/CU(3nni)/Co90FelOC2ni) 


205 


11.5 


3.5 


0.1 


7.4 


mm 


0.13 


/Fe50Kn5O(15nm) 


380 


7.2 


3.0 


0.1 


6.8 


Jtttfltt 


1.33 




45 


5.8 


18.0 


2.1 


6.4 
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i-mmmx'foh. 



(9) 



ftffl 3 ?- 10-198923 



[H4 ] *fm<&mm i izm&TWimvikmw 
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JS*iB**KB*ttlTgl3#l# T4 
-r-f-:M Assart 

*^fB**EB*«lTS13#l^ tm 

(72) m& mm 

JfcStffi+*KB#»lTI13Sl9 x-f 

assart 



